The study was conducted to investigate the physicochemical and biological parameters of fish culture and reconstructed pond at Jahangirnagar university campus. The physicochemical parameters of water in culture and reconstructed pond were analyzed during February to September, 2014 . From the study of biological parameter, it was found that Chlorophyceae and Euglenophyceae were dominant in studied ponds and the abundance of phytoplankton are in the order of Chlorophyceae >Euglenophyceae > Bacillariophyceae > Cyanophyceae. The highest productivity was found in culture pond which indicates the suitability of using for aquaculture.
Introduction
Water is one of the most important and abundant compounds of the ecosystem. All living organisms on the earth need water for their survival and growth (Kumar et al., 2010) . The main sources of surface water in Bangladesh are rivers, lakes, canals and ponds (Ahmed and Rahman, 2005) . The country's surface water resources are very much essential for human and animal living, aquatic flora and fauna, navigation, fisheries and agriculture etc. (Haque, 2008) . The role of water in nature is unique not only from the point of human consideration; even numerous organisms make aquatic medium their habitat. The quality of aquatic life depends on the water quality. In order to utilize fresh water bodies successfully for fish production, it is very important to study the physicochemical factors which influence the biological productivity of the water body. Physical parameters of water quality such as turbidity, conductivity and water mass etc. influence the chemical nature of the water (Gupte and Shaikh, 2013 ) which regulated by various factors i.e., climatic, geochemical, geomorphological condition and pollutants. But, it is difficult to understand the biological phenomenon fully, because the chemistry of water influences the metabolism of the ecosystem and explain the general hydro-biological relationship (Simpi et al., 2011) .
A pond is referred to as a man-made or natural water body which is between 1 m 2 and 2 ha (~5 acres or 20,000 m 2 ) in area, which holds water for four months of the year or more (Biggs et al., 2005) . Since, ponds are favorable habitats for a variety of flora-fauna and anthropogenic society, so its regular monitoring is necessary for control. Recently, a lot of work, has been done on changing ecological behavior of ponds (Mahananda et al., 2005; Kanungo et al., 2006; Gupta et al., 2008; Banerjee and Mandal, 2009; Patell and Patel, 2013) . Fresh water ecosystem is exploited every possible way and one of it is fish production, which is directly dependent on the productivity of the aquatic ecosystem (Wetzel, 1983; Thakur and Chaudhuri, 2008) . To maintain the sound environment and healthy ecosystem of an aquatic body, proper management and monitoring and implementation of existing laws and regulations is necessary . In limnological studies, to determine of water quality and to identify of algae that composed of primer productivity and to obtain this continuity are well important (Ersanlı and Gönülol, 2003) . Primary productivity is the rate, at which the sun's radiant energy is stored by photosynthetic and chemosynthetic activities of producers in the form of organic substances (Odum, 1971) . It plays important roles in the penetration, absorption and distribution of light and heat and density stratification in lakes (Cole, 1983) . Phytoplanktons are main primary producer in surface waters, so they circumstance are structure and density of consumers and also the physicochemical characteristics of water. Moreover, phytoplankton organisms are sensitive indicators, as the structure and metabolism changes quickly in response to environmental changes (Reynolds, 1996, Thakur and Chaudhuri, 2008 ). Phytoplankton constitute a major part of aquatic vegetation, they being primary producers which support the growth of aquatic fauna, produce oxygen by photosynthetic process, some of them, because pollution by changing the quality of water in which they grow (Ajayan and Parameswara, 2014) . The abundance and taxonomic diversity of plankton depend upon the supply of nutrient in natural waters, where abundance increases with increasing nutrient concentrations. The temperature, pH, dissolved oxygen, alkalinity etc are also important factors for phytoplankton production (Bais and Agarwal, 1990) . The relationship between the physical and chemical environment and phytoplankton species composition has been the subject of much discussion (Margalef, 1978) .
In Bangladesh there are millions of ponds and lakes where extensive fish culture is mainly practiced depending on natural food (phytoplankton) which is produced through fertilization. In some fish farms nutrient concentrations are also increased from different sources such as artificial feeds and fertilizers (both organic and inorganic) etc., which lead to nutrient enrichment in fish ponds. These nutrients eutrify the water body and enable it to support a large variety of phytoplankton assemblage. Actual mechanism of phytoplankton assemblage with the seasonal changes in aquatic environment is very much necessary for the maintenance of water quality and sustainable aquaculture in Bangladesh. Many authors (Islam and Shaha 1975; Wahab and Ahmed, 1992; Saha et al., 1999; Rahman and Hussain, 2008; Khondoker et al., 2012 ) studied on general limnology of freshwater pond in Bangladesh but seasonal changes in phytoplankton community structure in aquaculture ponds are scarce. Moreover, the knowledge on the limnology and productivity of freshwater reservoir is still need in urban and suburban areas for the planning of aqua cultural practices (Sivakumar and Karuppasamy, 2008) . So, the present study was undertaken to investigate the comparison between fish culture and reconstructed pond to understand the effects of fish culture on the productivity of an aquatic ecosystem as well as the seasonal dynamics of different phytoplankton groups in relation to changes in the aquatic environment.
Materials and Methods

Study area
The study area was undertaken in the water bodies of Jahangirnagar University Campus.
Sample collection and analysis
The sampling was carried out at one month interval for maintaining routine monitoring from three locations of each pond, during February-September, 2014. During sampling, 250 ml plastic sample bottles were rinsed with pond water to be sampled three times. Water samples were collected from the depth of about 15-30 cm from surface and tries to avoided bubble formation and addition of suspended particles as possible. All the samplings were properly labeled and carried out using disposable hand gloves with proper care and stored in ice box. pH, Dissolved Oxygen (DO), Total Dissolved Solids (TDS) of water were measured on spot by using calibrated digital multi-meter (HACH, 51910) and temperature using mercury centigrade thermometer. Electric conductance (EC) was measured at 25 ºC in μS/cm, using an electric conductivity meter (HANNA, HI 8033). Biochemical Oxygen Demand (BOD 5 ) was done by 5-days incubation, 20ºC method (APHA, 2005) .
Quantification of plankton
For biological analyses collection, preservation and qualitative assessment of phytoplankton were done by following Khondker et al. (1988) and Johansen (1940) using an electronic microscope. The average number of phytoplankton was expressed per liter of original water by using the following equation:
Phytoplankton (No. / ml) = C ×100
A×D×F
Where, C= Total no of phytoplankton counted; A= Area of field counted; D= Depth of the field on mm and F = No. of fields counted.
Results and Discussion
Physicochemical parameters
The colors of the investigated ponds water were observed visually. The observed color was dark green in culture pond and light green in reconstructed pond water. Light green color represented lower planktons, where the dark greenish blue and brown color represented higher planktons , Sarker et al., 2015 . Das (1997) reported that, a well and phytoplankton enriched water body appears to be dark greenish blue, red and brown is good for fishes. Higher plankton concentrations sometime are responsible for blooming, which results less oxygen in water.
Surface water temperature could be influenced by factors such as geographical position, seasonality, diurnal period, circulation of air, quantity of cloud cover, depth of water and its flow rate (Mobin et al., 2014) . Temperature of the investigated ponds water found to be more or less similar at different months (Fig. 1a) . Water temperature range of all collected samples were 28.60-31.50 º C for the month of February to September with an average 30.21±0.90 ºC in the culture pond (Table 1) , where these values were 28.4-31.5ºC, average 29.96±0.89 ºC in the reconstructed pond ( Table 2 ). The highest values were 31.50 º C for both ponds in the month of May, while the lowest were 28.6ºC and 28.4 ºC in February for culture and reconstructed pond respectively. According to EQS (1997) standard temperature for surface water is 20 to 30 o C for sustaining aquatic life and results shows that, temperature of the both ponds are within the limit except in the month of May.
Generally aquatic organisms are affected by pH, because most of their metabolic activities are dependent on it. It is an important indicator of water quality and sustaining life in aquatic ecosystem (Kumar et al., 2011) . The pH of all collected water samples were 6.85-7.50 with an average 7.20±0.29 in the culture pond (Table 1) , while these value for reconstructed pond were 6.18-7.40 with average value 6.97±0.39 (Table 2 ). The trend of pH of the investigated ponds water found to be almost similar at different months (Fig. 1b) .The maximum values of pH were recorded 7.50 and 7.40 for culture and reconstructed pond respectively, while the lowest values were 6.85 and 6.18. Optimal range of pH for sustainable aquatic life is 6.5-8 (ECR, 1997) and result showed that, pH values are within the permissible limit except the month of February in reconstructed pond. Similar analysis has done by Patil et al. (2012) and Islam and Azam (2015) . Fluctuations in pH values within different sampling points attributes the factors like removal of CO 2 by photosynthesis through bicarbonate degradation, dilution of waste with fresh water, reduction of temperature, and decomposition of organic matter (Rajasegar, 2003) . Table 1 . Monthly variation of average physicochemical parameters of water in culture pond Table 2 . Monthly variations of average physicochemical parameters of water in reconstructed pond Dissolved oxygen (DO) is one of the most vital parameters in water quality assessment and reflects the physical and biological processes prevailing in the water (Trivedi and Goel, 1984) . Adequate DO is necessary for good water quality, survival of aquatic organism and decomposition of waste by microorganism (Islam et al., 2010) . Where the rates of respiration and organic decomposition are high, the DO values usually remain lower, than where the rate of photosynthesis is high (Mishra et al., 2009) . The DO of all collected water samples were 5.58-6.85mg -1 with an average value of 6.44±0.40 mg -1 in culture pond (Table  1) . On the other hand, these values were 5.51-6.50 mg -1 with average 6.22±0.30 mg -1 in reconstructed pond for the same month gradually ( Table 2 ). The trend of DO level in investigated ponds found to be almost similar, but some fluctuation observed in case of cultured pond (Fig. 1c) . Highest and lowest values were 6.85 and 5.58mg -1 for culture pond during June and March respectively. Where as these values were 6.50 mg -1 and 5.51mg -1 for reconstructed pond during August and March respectively. The standard range of DO for fish culture is 5.0 mg -1 (Meade, 1998) and more than 5.0 mg -1 (Chowdhury et al., 2007) . According to De (2005) the optimum range of DO in natural water is 4.0-6.0 mg -1 . Based on the study, the measured values of DO level of all water samples were in good condition. Similar works have done by Rahman and Hussain (2008) .
Biochemical oxygen demand (BOD 5 ) is a measure of the oxygen in the water that is required by the aerobic organisms (Abida, 2008) . High BOD levels indicates lower in DO, because the oxygen that is available in the water is being consumed by the bacteria leading to the inability of fish and other aquatic organisms to survive (Pathak and Limaye, 2011) . The BOD 5 of all collected water sample were within range of 0.65-1.60 mg -1 with an average value 1.02±0.32mg -1 in culture pond (Table  1) , where the values were 0.41-0.93 mg -1 with average 0.78±0.18 mg -1 in reconstructed pond ( Table 2 ). The trend of BOD 5 is increasing from February to September; indicate BOD 5 is increased in summer (Fig.  2d) . The permissible limit for BOD 5 for drinking water is 0.2 mg -1 , for recreation 3mg -1 , for fish culture 6 mg/l and 10 mg -1 for irrigation 10 mg -1 (ECR, 1997). The BOD 5 values obtained in the present study indicated the suitability of pond water for aquatic life.
In water, Total Dissolved Solids (TDS) are composed mainly of carbonates, bicarbonates, chlorides, phosphates and nitrates of calcium, magnesium, sodium, potassium and manganese, organic matter, salt and other particles (Mahananda, 2010) . The range of TDS values were 0.63 -0.78 mg -1 with an average 0.69±0.04 mg -1 for culture pond during study period (Table 1) ; whereas these values for reconstructed pond were 0.60 -0.71mg -1 with average 0.64±0.04mg -1 consecutively ( Table 2) . The values of TDS fluctuate with similar pattern in the study period, but slightly higher in culture pond (Fig. 2e) . The highest value of TDS in culture pond was 0.78 mg -1 in the month of April and lowest 0.63 mg -1 during February, while in case of reconstructed pond highest values showed similar to culture pond, but lowest value found in the month of June. Similar works have done by Tavares et al. (2010) and Meghla et al. (2013 , (e) TDS and (f) EC among culture pond and reconstructed pond at JU Electric conductivity (EC) itself is not a human or aquatic health concern, but it can serve as an indicator of other water quality problems. High values of EC show that a large amount of ionic substances are present in water (Kabir et al., 2002) . The conductivity of culture pond is much higher than reconstructed pond indicates; culture pond contains large amount of ionic substances (Fig. 1f) . The electric conductivity range were 165-230 µS/cm, average 215± 21.12 µS/cm for culture pond (Table 1) , while these values for the new constructed pond were 127-130 µS/cm with an average 128.58±1.10 µS/cm respectively ( Table 2 ). The acceptable range of EC for inland surface water is 1200 μS/cm (ECR, 1997) . From the study, the measured EC of the studied ponds was below than acceptable range.
Biological parameters
The number of plankton on Cyanophyceae, Chlorophyceae, Bacillariophyceae and Euglenophyceae were showed with monthly variation in culture and reconstructed pond in Table 3 and Table 4 , respectively. In culture pond, the average value of Cyanophyceae, Chlorophyceae, Bacillariophyceae and Euglenophyceae were 11.13±2.9 (9.49%), 51.25±4.50 (43.75%), 14.00±3.46 (11.95%) and 40.75±4.59 (34.79%) org/ml ( Culture pond Reconstructed pond Table 3 . Monthly variation of phytoplankton in culture pond (Org./ml) Table 4 . Monthly variation of phytoplankton in reconstructed pond (Org./ml) Chlorophyceae community contains the highest percentage in both ponds. With a few exceptions, among all the groups of phytoplankton recorded, Chlorophyceae and Euglenophyceae showed dominance in all the collected samples from both ponds. Similar observation was also made earlier by Airsang and Lakshman (2013) . From productivity analysis, it was found that highest productivity was found in culture pond comparatively. Generally, phytoplankton or algae are indicator of water quality and indicate the suitability of aquatic lives. The higher concentration of plankton in culture pond indicates the suitability of water for fish culture. It is also, indicate that, the newly reconstructed pond need more caution to prepare food when culture activity performs.
Conclusions
From the investigation of water quality of the two ponds, it was observed that water of the culture pond was more suitable for phytoplankton growth. From productivity analysis, it was also found that highest productivity was found in culture pond and Chlorophyceae and Euglenophyceae were found to be dominant in study area. plankton in culture pond indicates the suitability of water for fish culture. On the other hand, the newly reconstructed pond needs more treatment to prepare food when culture activity performs.
